What is claimed is: 



1. A method for faithfully amplifying a complex population of mRNA molecules, 
said method comprising: 

(a) generating double-strandecncDNA molecules from a population of RNA 
molecules, wherein a first-strand synthesis reaction for generating said cDNA 
molecules comprises a primer complementary to the mRNA molecules; and 

(b) in vitro transcribing the cDNA mplecules of step (a) to generate amplified 
antisense RNA molecules, 

wherein prior to or during said in vitrp transcriptionAthe synthesis of template- 
independent product is reduced. 

2. A method for amplifying a complex mopulati&n of mRNA molecules, said 
method comprising: 

(a) generating cDNA from a population of template RNA molecules, 
wherein a first-strand synthesis reaction comprises a primer complementary 
to the mRNA molecules; and 

(b) in vitro transcribing the cDNA molecules of step (a) to generate amplified 
RNA molecules, 



wherein the primer of step (a) is present at a concentration of no greater than 0.2 
|iM in step (b). 
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3. The method oftlaim 2, wherein the primer from step (a) is present at a 
concentration of no greater than 0.02 in step (b). 

4. The method of claim 2, wherein the primer is present at a concentration of no 
greater than 1 jxM in step (a): 

5. The method of claim 2, wherein the mRNA molecules are amplified from no 
more than 10 |Xg of total RNA. 

6. The method of claim 2, wherein the mRNA molecules are amplified from no 
more than 1 jig of total RNA. 



7. The method of claim 2, wheyein tP^e mRNAS^iolecules are amplified from no 
more than 100 ng of total RNA. 



8. The method of claim 2, wW^reirv 
more than 10 ng of total RNA. 



JA molecules are amplified from no 



9. The method of claim 2, wherein the mRNJ^ molecules are amplified from no 
more than 2 ng of total RNA. 

10. The method of claim 2, wherein the mRNA molecules are amplified from total 
RNA isolated from fewer than 1000 cells. 

11. The method of claim 2, wherein the mRNA molecules are amplified from total 
RNA isolated from fewer than 100 cells. 



12. The method of claim 2, wherein the mRNA molecule^ are amplified from total 
RNA isolated from fewer than 10 cells. 



BOSTON 1 28393 lv2 



-39- 



# 



13. The method of claim 2, wherein \ he mRNA molecules are amplified from total 
RNA isolated from a single cell. 

14. The method of claim 2, wherein tne primer comprises a polythymidine sequence. 

15. The method of claim 2, wherein the\primer comprises a promoter sequence for 
an RNA polymerase. 



16. The method of claim 15, wherei^l the promoter sequence is from bacteriophage 
T7. 

17. The method of claim 2, further comprising the steps of: 



(c) generating double-stranded cDNA l^iolecules from the antisense 
molecules of step (b); and 



(d) in vitro transcribing the cDNA molecules of step (c) to generate amplified 
antisense RNA molecules. 
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18. A method for amplifying a complex population of mRNA molecules, said 
method comprising: 

(a) generating double-stranfled cDNA molecules from a population of mRNA 
molecules, wherein a first-strand synthesis reaction for generating said cDNA 
molecules comprises a single-strand binding protein at a concentration sufficient 
to support completed synthesis oft templates longer than 600 nucleotides in 
length by a reverse transcriptase ai^d a primer complementary to the mRNA 
molecules; and 



(b) in vitro transcribing the cDNAy»elecules of step (a) to generate amplified 
antisense RNA molecules, 

\ 

wherein the primer from step (cS)/is present at A concentration of no greater than 
0.2 |LiM in step (b). 

19. The method of claim 18, wherein the printer from* step (a) is present at a 
concentration of no greater than 0.02 (iM in step (p). 



20. The method of claim 18, wherein the single-strand binding protein is present at a 
concentration of at least 0.015 mM. 

21. The method of claim 18, wherein the single-strand binding protein is present at a 
concentration of at least 0.0061 mM. 



22. The method of claim 18, wherein the single-strand binding protein comprises T4 
gp32. 
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23. The method of claim 18, v^ierein the single-strand binding protein comprises the 
single-strand binding protein of Escherichia coli. 

24. The method of claim 18, wherein the primer is present at a concentration of no 
greater than 1 )LiM in step (a). 

25. The method of claim 18, whereiiji the mRNA molecules are amplified from no 
more than 10 jig of total RNA. 

26. The method of claim 18, wherein tl^te mRNA molecules are amplified from no 
more than 1 fig of total RNA.. 

27. The method of claim 18, wherein tj>enfnRNA^i^)lecules are amplified from no 
more than 100 ng of total RNA. 



28. The method of claim 18, whereiji the mi 
more than 10 ng of total RNA. 

29. The method of claim 18, wherein the ml 
more than 2 ng of total RNA. 



ecuTes are amplified from no 



molecules are amplified from no 



30. The method of claim 18, wherein the mRNApiolecules are amplified from total 
RNA isolated from fewer than 1000 cells. 

31. The method of claim 18, wherein the mRNA molecules are amplified from total 
RNA isolated from fewer than 100 cells. 



32. The method of claim 18, wherein the mRNA molecules are amplified from total 
RNA isolated from fewer than 10 cells. 
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33. The method of claim 18, whereii\ the mRNA molecules are amplified from total 
RNA isolated from a single cell. 

34. The method of claim 18, wherein tn^j5rimer copprises a polythymidine 
sequence. 

35. The method of claim 18, wherein tljup primer con^rises a promoter sequence for 
an RNA polymerase. 



13 



36. 
T7. 



The method of claim 35, wherein the promoter sequence is from bacteriophage 
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37. A method for amplifying a complex population of RNA molecules from less than 
100 ng of total RNA, said method comprising: 

(a) generating double-stranded cDNA molecules from a population of RNA 
molecules, wherein a first-strand synthesis reaction for generating said cDNA 
molecules comprises a primer complementary to the mRNA molecules and 

a single-strand binding protein at a concentration sufficient to support completed 
synthesis of RNA templates greater than 600 nucleotides in length by a reverse 
transcriptase; and 

(b) in vitro transcribing the cDNAvmolecules of step (a) to generate amplified 
RNA molecules; and 



(c) generating double-stranded/cDNA molecules from the antisense RNA 



molecules of step (b), wherein a f^ 
cDNA molecules comprises a sin; 
sufficient to support completed s^ 



st-strai\d syntheses reaction for generating said 
e-strandkindiftgte^ at a concentration 
thesis oftRNA templates grater than 600 



nucleotides in length by a reverse transcriptase; and 



(d) in vitro transcribing the cDNA molecule^ of step (c) to generate amplified 
RNA molecules, 

wherein the primer from step (a) is present at a concentration of no greater than 
0.2 [iM in step (b). 



38. The method of claim 37, wherein the primer from steg> (a) is present at a 
concentration of no greater than 0.02 (iM in step (b). 
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39. The method of claim $7, wherein the single-strand binding protein is present at a 
concentration of at least 0.015 

40. The method of claim 37, vkherein the single-strand binding protein is present at a 
concentration of at least 0.0061 mM. 

41. The method of claim 37, wherein the single-strand binding protein comprises T4 
gp32. 

42. The method of claim 37, wherein Vhe single-strand binding protein comprises the 
single-strand binding protein of Eschericnia coli. 

43. The method of claim 37, whereii/theyprimei ^ present at a concentration of no 
greater than 1 |iM in step (a). 



44. The method of claim 37, wherq^nthe^ 
more than 10 ng of total RNA. 



ToHpules are amplified from no 



45. The method of claim 37, wherein the mRNA\molecules are amplified from no 
more than 2 ng of total RNA. 

46. The method of claim 37, wherein the mRNA molecules are amplified from total 
RNA isolated from fewer than 1000 cells. 

47. The method of claim 37, wherein the mRNA molecules are amplified from total 
RNA isolated from fewer than 100 cells. 

48. The method of claim 37, wherein the mRNA molecule^ are amplified from total 
RNA isolated from fewer than 10 cells. 
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49. The method of claim 37, wherein the mRNA molecules are amplified from total 
RNA isolated from a single\ell. 



50. The method of claim 37, 
sequence. 



51. The method of claim 37, 
^an RNA polymerase. 



$3. The method of claim 51, wherein 
T7. 



a 
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rimer comprises a polythymidine 



r comprises a promoter sequence for 



promoter sequence is from bacteriophage 



53. A method for synthesizing cDNA molecules, said method comprising a reverse 
transcriptase and a single-stnind binding protein at a concentration sufficient to 
promote completed reverse transcription of mRNA molecules greater than 600 
nucleotides in length. 



(3 



54. The method of claim 53, whereiiv^he single-strand binding protein is present at a 
concentration of at least 0.0061 mM. 

55. The method of claim 53, wherein the sin^e-strand binding protein is present at a 
concentration of at least 0.015 mM. 

56. The method of claim 53, wherein the single-straW binding protein comprises T4 
8P32. 



57. The method of claim 53, wherein the single-strand binding protein comprises the 
single strand binding protein of Escherichia coli. 
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58. The method of claim 53, whetein the cDNA synthesis reaction is carried out at a 
temperature of no more than 42 degrees celsius. 

59. A kit comprising in one or more containers: 

(a) a primer comprising a sequence complementary to mRNA molecules for 
first-strand cDNA\ynthesis; and 

(b) a reverse transcriptase; and 

(c) a single-strand binding protein at a concentration of at least 0.25 mM. 

60. The kit of claim 59, further comprising instructions for its use. 

61. The kit of claim 59, further corr^ilsing^tructions for limiting the synthesis of 
template-independent products. 

62. The kit of claim 59, wheijein the single-strana binding protein comprises T4 gp32. 

63. The kit of claim 59, whefffin the single-strand Winding protein comprises the 
single-strand binding protein of Escherichia coli} 

64. The kit of claim 59, further comprising: 

(d) instructions for increasing the processi^ty of the RNA polymerase; and 

(e) a set of control RNA molecules of several different and known lengths, 
suitable for the measurement of completed syntheses of mRNA transcripts longer 
than 600 nucleotides. 
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65. The kit of claim 64, wherein the c ofttrdl RNA molecules include RNA molecules 
greater than 4000 nucleotides in lengthy — \\ 
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